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Responsible fisheries ; summary 
Creenland Halibut (Turbot) experiments 
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An effective and vital means of 


achieving conservation of 
Canada’s marine and 
freshwater resources are 
cooperative research 
initiatives between industry 


and government. These joint 


industry-government ventures 


will help solve the problems 
facing Canada’s fisheries by 
exploring options and 


broadening the knowledge 


“i 


base of just what works and what doesn t. 


INTRODUCTION 


Industry 1n cooperation with the Department 
of Fisheries and Oceans (DFO) has been 
involved in a joint venture aimed at explor- 
ing rigging options for turbot trawls that 
would reduce the capture of small, under- 
sized (<45 cm) turbot when dragging in deep 
water. 


An increase in the mesh size of turbot trawls 
(1996) from 135 mm to 145 mm and har- 
vesting plan requirements that limit the catch 
of small turbot to 15% of the total catch have 
helped but not eliminated the problem of 
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small fish retention. At certain times of the 
year and in some locations, the capture of 
small turbot is still a problem. 


In 1998 the Fisheries Resource Conservation 
Council (FRCC) recommended a further 
increase in the mesh size of turbot trawls to 
155 mm diamond or 165 mm square. 
Following this recommendation, the Industry 
Advisory Turbot Working Group was orga- 
nized to address the issue of small fish reten- 
tion, consulting with fishers and DFO offi- 
cials on ways of reducing or eliminating the 
capture of small turbot. 
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Many turbot fishers suggested that the prob- 
lem of small fish retention arises because 
large quantities of small turbot become 
meshed and are retained in the wings and 
first belly. They argued that a change in 
codend mesh size would do little to reduce 
the capture of small turbot but would nega- 
tively affect the capture of marketable fish. 
Based on these consultations with fishers, a 
turbot mesh size selectivity comparative fish- 
ing study was proposed. 
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THE TURBOT 
EXPERIMENTS 


The purpose of the research was to compare 
the quantity and size composition of turbot 
caught in the various parts (wings, bellies, 
and the codend) of a standard turbot trawl to 
the catch in the corresponding sections of 
several experimental trawls, each rigged with 
a different mesh size in the belly and wing 
sections. 


Recognizing the importance of the proposed 
study, DFO quickly lent its support by com- 
missioning a protocol specifically for the tur- 
bot experiments, allocating a technician to 
supervise data collection, providing analysis 
of data, and reporting of results. 


Commissioning of the protocol signified the 
Department’s ongoing commitment to indus- 
try for the development of fishing practices 
and methods that assist in the conservation 
of fish resources. 


To carry out the experimental work, Osprey 
Limited, Canada provided an observer and 
the vessel, M. V. Northern Osprey. The ves- 
sel was ideally suited to the task, allowing 
the critical requirements of the protocol to be 
fully met. The Osprey: 


e provided sufficient deck space and a split 
ramp, allowing the catch of various parts 
of a gear and of each gear to be kept 
separate until sampling and measuring 
were completed; 


e accommodated the alternate 
haul method, allowing one gear 
to be hauled and the other to be 
immediately shot away; and 


e provided various winch loca- 
tions so that the rigging on both 
sides of the deck could be 
checked. 


The Gear 

Tested during the initial set of at-sea 
trials were a standard gear (630 
Bacalao) having a 145 mm mesh 
codend and a 160 mm mesh in all 
other parts of the trawl and three 
experimental gears (A, B, and C) 
having the first lower belly and 
lower wing sections of nominal 

120 mm, 80 mm, and 200 mm respec- 
tively. See Exhibit A. 


Later during the same trip, the 
decision was made to test another 
modification. Tested was a stan- 
dard trawl (630 Bacalao having a 
145 mm mesh codend and a 

160 mm mesh in all other parts 
of the net) with the top port leg 
of the trouser codend rigged with 
a 145 mm plastic-coated mesh 
panel (exit window) and the star- 
board leg of the codend unmodi- 
fied. 


The Methodology 


Initial experiments with experi- 
mental gears A, B, and C were 
carried out in NAFO Division 
OB from August 24 to 


‘September 22, 1998. Tests with 


gear D were completed in the 
same area from September 27 to 
October 14, 1998. 


For the initial sets of experi- 
ments, the vessel alternately 
hauled the standard gear and one 
of the experimental gears, 


completing a total of 75 tows of which fifty- 


That t to be a valid tow, each gear and gear component 


_ be damage sae 


Why the stale and iets gears must e 


The Turbot Protocol | 


Outlines procedures for: planning, ie at 
conducting the experiment, analyzing data, and 
reporting of eae For els it stipulates: 


a 


Ae — alicoaie as methodology must be bed 


according to a random schedule, reducing bias due to 
variations in the pa one time of day ie oe 
aretished. : 


must have a minimum of a») fish and the he must 


oy, 


similar to commercial awls 1 in terms oe size and 


i 
How the catch should be sampled and feasured to 
ensure reliable data collection, 


Data was collected separately for each 


two (52) were valid. From these, twenty- 
three valid pairs could be used in analysis (8 
with the standard paired with gear A; 6 with 
the standard paired with gear B , and 9 with 
the standard paired with gear C). 


For the experiments with gear D, the vessel 
fished the modified standard gear (top port 
leg with an exit window) for a total of 11 
tows, 10 of which were valid. 


trouser of the split codend, allowing a com- 
parison of the catch in the port leg of the 
codend (experimental leg of the codend) and 
the catch in the starboard leg of the codend 
no modifications (standard leg). 


The protocol established for the initial series 
of at-sea trials was used to guide the at-sea 
trials with experimental gear D. 
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EXPERIMENTAL RESULTS 


The total catch rate per hour was approxi- 
mately the same for the standard gear and 
experimental gears - A, B, and C in numbers 
of fish and weight of fish (see Table A). 


The distribution of the catch in various sec- 
tions of the net (first belly, wings, and 
codend) was also similar for each gear type, 
with fish meshed throughout the gear. Catch 
distribution ranged from 65 - 70% in the 
codend; 14 - 16% in the belly; and 16 - 21% 
in the wings. 


Also, there was little variation in small fish 
retention rates within the various gear com- 
ponents across gear types. The percentage of 
small fish captured in all gears ranged from 
18-23% (95% confidence level). Details of 
the small fish retention rates are shown in 
Table B. It should be noted that the actual 
percentage of small fish is highly dependent 
on the definition of small fish (<45cm). 


Although there was a change in mesh size 
(gears A, B, and C) in the first belly and 
lower wing sections, meshing still occurred 
in these locations and throughout the net. 
However, it is not known what the impact on 
meshing would be if the entire belly and 
wing sections were modified. 


Fish meshed and retained in the 
belly and wing sections represent 
only a portion of the total catch 
with more than 60% of the catch 
being taken in the codend. Thus, 
even if the problem of small fish 
retention in the belly and wings 
were to be resolved, the number of 
small fish retained in the codend 
would still be a major considera- 
tion. 


Although tests completed with gear 
D were limited and the sample size 
small, the addition of the exit win- 
dow did show some promising 
results. The catch of small fish in 
the experimental leg of gear D (exit 
window) was 2.88% less than in 
the unmodified leg. Consensus was 
that greater improvements could be 
expected if the panel were to be 
inserted in both legs of the trawl. 
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TABLE A 
Summary of the Catch Per Hour by Gear Type (Mean Values) 


Gear Type 


Standard fished with B 412 


INDUSTRY WORKSHOP 
AND FLUME TANK TESTS | 


Following the at-sea trials, a workshop was 
organized at Memorial University’s Flume 
tank facility. The purpose of the meeting 
was to discuss results and plan any necessary 
follow up. Workshop participants included 
members of the Industry Advisory Turbot 
Working Group and DFO personnel from 
Science and Management branches. 


Participants reviewed and discussed the 
results of the at-sea trials, viewing with 


Exhibit A 


Northern Osprey — _ Bacalao Trawl 


Number of 
Small Fish 


Weight 
(kgs) 


particular interest experiments with gear D 
that incorporated the exit window. 


It was also an opportunity for participants to 
observe flume tank testing. Demonstrated 
was a new model of a FPI “millennium” 
commercial turbot trawl. This version of the 
trawl had a small mesh vertical divider 
panel from the headrope to the footrope and 
back to the codend. Exhibit B shows the 
workshop participants observing the model 
being tested. 
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After reviewing the experimental results and Table B 
considering the flume tank testing results of 
the FPI “millennium” trawl, workshop 
participants recommended that: 


Mean Percentage of Small Fish Caught in Different Parts of the Gear 


| Codend =| _—_—siBelly ~~ {| ~~ Wings {Total 
| ——<itstsSYSSCSSmail Large =| Small Large Small Large Small Large 


Standard Bers: See 20.4 42.9 253° 684 84.2 362.4 
Gear SF %: 133 SE 6: 32.5 


SP one SF %: 18.9 
60.8 263.7 220.4 47.4 
SE 7 Loar Sie oe 


a) Further work be completed to 
reduce or eliminate the retention 
of small turbot; 


25 a 
SF %: 32.4 


106.4 363.5 
SE Yon22:6 


b) Further testing be completed using 
the FPI “Millennium” trawl; 
testing to be completed using a 
small mesh vertical divider panel 
the entire length of the trawl, 
forming a trouser that could, for 
example, incorporate experimental 
and standard codends; and 


26.6 72.8 85.1 349.0 
SF %: 26.7 SF %: 19.6 


20.6 42.8 
Se geen 


17.0 42.2 
SE Yo 2&8 
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20! 4222 
SF %: 28.7 


203) 16312 
SF %: 24.3 
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SF %: 18.2 


c) A full test program be conducted to 


further asses the effectiveness of a D4 15234 19.7 69.4 ONiae et 
plastic insert (exit window) in both . SF %: 29.0 SF %: 22.1 SF %: 19.3 
legs of the codend and at various 

other locations within the gear. OT Asa TTR 6910 89.8 389.4 


SF %: 34.3 SF%: 28.7 SE York oe/, 


Numbers are rounded. 


POINT OF CONTACT 


Mr. Andrew Duthie ©Minister of Public Works and Prepared by: 

Chief, Responsible Fishing Operations Government Services AQUAPROJECTS INC 
Fisheties Management | DFO/5836 354 Water Street 
Fisheries and Oceans Canada Cat. No.: Fs23-360/1999 Suite 402 

200 Kent Street ISBN: 0-662-64037-3 Se Johnie NE 

Station 13093 , 

Ottawa, Ontario Exhibit B 
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Tel: (613) 990-0157 
Fax: (613) 990-9691 


Mr. Gerry Brothers 

Coordinator 

Conservation Technology 

Program Planning and Coordination 
Division 

Fisheries Management 

P.O. Box 5667 

St. John’s, NF 
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Tel: (709) 772-4438 
Fax: (709) 772-2110 
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